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1*  The  XB-44A  is  the  tail  fuzing  system  for  the  warhead  used  on 
guided  missile  Dove.  Dove  is  an  air-Lo-ground,  glide  type  of  mis- 
sile with  stubby  wings  and  no  self-propulsion.  It  is  approximately 
24  inches  in  diameter  and  five  (5)  feet  in  length.  Air  scoops  in 
the  nose  and  stabilizing  fins  on  the  tall  control  the  flight. 

2.  These  initial  tests  of  the  XB-44A  fuze  during  its  evaluation 
phase  were  conducted  to  determine  the  functioning  ability  and 
delay  interval  after  stool  plate  impacts. 

3.  The  limited  number  of  rounds  fired  in  this  test  and  the 
inconsistency  of  some  of  the  results  precludes  the  possibility 
of  drawing  any  definite  conclusions  about  the  functioning  ability 
of  the  fuze.  The  results  listed  below  are  probably  indicative  of 
the  fuze  sensitivity  and  functioning  delay  to  be  expectod  with 
the  present  models  of  the  XB-44A  fuzei 


Impact 

, Target 

Delay  After  Impact 

No. 

Velocity 

thickness 

"oSIT 

Fuze 

Distance 

Time 

Rds. 

Ft. /Sec. 

Inches 

Dog. 

Action 

Ft. 

Sec. 

2 

375 

1/4"  M.S. 

0 

1 Dud,  1 HO 

240 

0.75 

2 

900 

1/4"  M.B. 

0 

1 Dud,  1 HO 
HO 

295 

O.36 

1 

3?i 

1/2"  M.S. 

0 

165 

0.50 

1 

862 

1/2"  8TS 

0 

HO 

125 

0.29 

1 

900 

1"  ST8 

0 

HO 

220 

0.40 

3 

900 

1-1/4"  8Z8 

0 

2 Duds,  1 HO  215 

0.39 

4.  It  is  recommended  thati 


A stronger  container  bo  provided  for  the  spotting  charge  used 
to  Indicate  fuze  action  in  future  hoavy  plate  penetration  tests. 
Breakage  of  the  container  and  tho  consequent  loss  of  a large 
portion  of  tho  spotting  charge  rosultod  in  tho  production  of  such 
small  amounts  of  flame  and  smoke  when  tho  fuze  detonated  that 
observation  of  the  action  was  questionable  in  many  cases. 
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mi  B 

INTRODUCTION 


1.  AUTHORITY  I 

Reference  (a)  authorized  the  Naval  Ordnance  Laboratory  to 
deal  directly  with  the  Naval  Proving  Ground  In  conducting  tests 
of  the  XB-44A  fuze  for  the  Dove  missile.  Reference  (b)  outlined 
the  overall  evaluation  program  for  this  fuze,  and  reference  (c) 
those  tests  desired  on  the  Naval  Proving  Ground's  500  ft*  rocket 
launcher.  Tests  were  conducted  under  task  assignment  NPQ-Re2b- 
34*1-53*  reference  (a).  Reference  (e)  requested  that  field  test- 
ing of  the  fuze  be  suspended  as  a result  of  the  unsatisfactory 
arming  times  encountered  during  the  program. 

2.  REFERENCES i 

a.  BUGRD  ltr  NP9  (Re2b-286-2)  FLY  of  4 Apr  1949 

b.  NOL  ltr  NP 51/871-8(3-615)  TFiHLD  Ser  01641  of  19  Doc  1950 

0.  NPG  work  Request  from  NOL,  TSS  6125  of  31  Oct  1951 

d.  BUCRD  Conf  ltr  Re2b-LBLaP*bJn  Sor  42694  of  29  Jul  1952 

e.  NOL  ltr  NP/N0L/X11  (649)  Ser  0751  of  31  Mar  1952 

f.  NPG  Report  No.  933  of  20  Uar  1952 

3.  BACKGROUND* 

The  XB-44A  Is  the  tall  fuzing  system  for  the  warhead  used  on 
guided  missile  Dove.  Dove  Is  an  air-to-ground,  glide  type  of 
missile  with  stubby  wings  and  no  self- propulsion.  It  is  approxi- 
mately 24  inches  in  diametor  and  five  (5)  feet  in  length.  Air 
scoops  In  the  nose  and  stabilizing  fins  on  the  tall  control  the 
flight.  Reference  (f)  describes  the  relatively  unsatisfactory 
performance  of  tho  fuzo  during  its  functioning  tests  while  in  the 
development  stage. 

4.  OBJECT  OF  TEST* 

These  initial  tost*  of  the  XB-44A  fuze  during  its  evaluation 
phase  were  conducted  to  determine  the  functioning  ability  and 
delay  interval  after  stool  plate  impacts. 
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5.  PERIOD  OF  TESTi 

a.  Date  Project  Letter  31  Oct  1951 

b.  Date  Necessary  Material  Received  3 Jan  1952 


o*  Date  Commenced  Test 
d*  Date  Firing  Stopped 
e«  Date  Test  Suspended 
6.  REPRESENTATIVES  PRESENT* 
H.  L.  Davis 
R«  Happick 


29  Jan  1952 
6 Fob  1952 
31  Mar  1952 

Naval  Ordnance  Laboratory 
Naval  Ordnance  Laboratory 
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7.  DESCRIPTION  OF  ITEM  UNDER  TEST* 

The  XB-44A  is  a vane  arming  tail  fuze  completely  described 
and  illustrated  in  reference  (f).  Dual  primers,  detonated  upon 
impact  by  firing  pin3,  initiate  a pyrotechnic  delay  train  which 
provides  approximately  one-quarter  second  delay  before  detonation 
of  the  fuze. 

8.  DESCRIPTION  OF  TEST  EQUIPMENTS 


Test  Vehicles* 


Launcher t 
Targets* 


Propulsion* 


Camera* 


Modified  250  lb.  G.P.  Bombs,  AN-M57A1, 
inert  loaded  except  for  cross  axial  smoke 
puff  tube  in  after  ond  of  bomb  immediately 
forward  of  fuze  booster. 

NPG  500  ft. 

1/4"  and  1/2"  mild  stool;  1/2",  1V0  and 
1-1/4"  STS. 

Low  Velocity 

Impacts  - one  (1)  5”  HVAR  motor  with 
3V25  retro  motor  Mk  7 

High  Velocity 

Impacts  - throe  (3)  HVAR  motors  in 

carriage  with  either  3**25  or 
5.0  HVAR  retro-motor  to  sepa- 
rate carriage  from  bomb. 
Round  8 utilized  3 Model  38 
propulsion  motors. 

Bowen  acceleration  at  180  framos/second. 


Pre-arming  of  fuze*  100#  Compressed  Air  Supply. 
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9.  PROCEDURE* 

a*  The  XB-44A  fuzes  and  black  powder  spotting  charges  were 
installed  In  250  lb.  G.P.  Bombs  in  the  manner  described  in  refer- 
ence (f).  The  fuzes  were  pre-armed  while  on  the  launcher,  immedi- 
ately prior  to  firing. 

b.  Round  8 was  propelled  by  three  (3)  5"0  rocket  motors 
Model  3&»  Installed  parallel  in  a carrier.  All  other  high  veloc- 
ity impacts  utilized  three  (3)  550  HVAR  motors  for  propulsion  of 
the  round.  Separation  of  the  propulsion  carriage  and  bomb  was 
obtained  by  the  use  of  either  a 3*25  or  550  "retro"  motor  (motor 
Installed  in  carriage  in  reverse  direction  to  propulsion  motors). 
The  "Retro"  motor  was  Ignited  after  380  ft.  of  launcher  travel  so 
that  the  bomb  and  carriage  would  not  be  in  contact  when  they  left 
the  launcher.  Low  velocity  impacts  (350-400  ft. /sec.)  were 
obtained  with  a single  5"  HVAR  motor  as  the  propulsion  vehicle 
and  a 3525  "retro"  motor  Mk  7 providing  the  separation  force. 

c.  The  distance  from  the  launcher  muzzle  to  the  target  was 
varied  between  50  and  200  ft.  in  an  attempt  to  establish  the 
optimum  distance  for  adequate  separation  and  minimum  yaw  of  the 
rounds. 

d.  The  time  and  distance  of  fuze  delay  after  target  impact 
was  measured  with  a Bowen  Acceleration  camera  stationed  normal  to 
the  line  of  flight  on  rounds  3 thru  10. 

10.  RESULTS  AND  DISCUSSIONS 

a.  A detailed  record  of  tho  test  results  is  presented  as 
Table  I.  Excerpts  from  the  Bowen  film  rocords  of  target  Impacts 
and  delayed  fuze  functioning  are  shown  as  Figures  1 thru  8. 

b.  A 3*25  rocket  motor  Mk  7 proved  to  be  unsatisfactory  as 

a "retro"  force  when  used  with  the  three  (3)  motor  carriage  on  the 
500  ft.  launcher.  If  a longer  launcher  had  been  available,  permit- 
ting the  propulsion  motors  to  burn  out  before  ignition  of  the 
"retro"  motor,  it  is  possible  that  a 3*25  motor  might  have  had 
sufficient  thrust  to  effect  sufficient  separation  of  tho  round  beftxe 
impact.  Motors  having  a higher  acceleration  and  shorter  burning 
distance  (the  5525  motors  Mk  1 used  with  the  Weapon  A round  have 
been  considered)  would  have  been  more  desirable  than  the  5n  HVAR 
motors  for  propulsion.  A 5"  HVAR  motor  was  used  as  a "retro" 


CONFIDENTIAL 
SECURITY  INFORMATION 


6 


CONFIDENTIAL 


NPG  REPORT  NO.  1137 


( 


Fuzing  System  for  XSAlt-N-4,  Guided  Missile  Dove; 
Steel  Plate  Impact  Tests 


motor  on  the  last  two  (2)  rounds  with  good  results.  Separation  was 
necessary  to  prevent  damage  to  the  tail  fuze  and  eliminate  any 
extra  forces  on  the  bomb  during  target  penetration.  A 3?25  "retro" 
motor  was  satisfactory  for  separation  when  a single  5"  HVAR  motor 
was  used  for  propulsion. 

c.  Six  (6)  of  the  ten  (10)  fuzes  tested  functioned  after 
target  Impact  with  delay  times  ranging  from  0.29  to  0*75  seconds* 
The  fuze  is  designed  to  have  a delay  time  of  0*25  seoonds.  All 
rounds  flighted  into  the  river  so  that  the  dud  fuzes  could  not  be 
recovered  to  determine  the  cause  of  malfunctioning. 

d*  The  sensitivity  of  the  fuze  cannot  be  established  from  the 
results  obtained  Inasmuch  as  consistent  functioning  was  not 
obtained  on  any  of  the  targets  employed.  Two  (2)  of  the  four  (4) 
rounds  fired  at  the  lightest  target,  1/4"  mild  steel,  resulted  in 
high  order  fuze  detonations  the  other  two  (2)  were  duds.  All 
three  (3)  rounds  fired  against  the  heaviest  target,  1-1/4"  STS, 
lost  the  greater  part  of  their  spotting  charge  upon  target  impact 
when  the  black  powder  container  ruptured*  Consequently,  the  two  (2) 
apparent  duds  in  these  three  (3)  shots  may  have  actually  had 
satisfactory  fuze  functioning  which  could  not  be  observed  because 
of  the  lack  of  sufficient  spotting  charge  material* 
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COBCKJSIOMS 


11.  a.  The  limited  number  of  rounds  fired  in  this  test  and  the 
inconsistency  of  some  of  the  results  preclude  the  possibility  of 
drawing  any  definite  conclusions  about  the  functioning  ability  of 
the  Xuze.  The  results  listed  below  are  probably  indicative  of  the 
fuze  sensitivity  and  functioning  delay  to  be  expected  with  the 
present  models  of  the  XB-44A  fuzes 


Impact 

Target 

Delay  After  Impact 

No. 

Velocity 

Thickness 

uol. 

Fuze 

Distance 

Tine 

Rds. 

Ft./Soc. 

Inches 

Deg. 

Action 

Ft. 

Sec. 

2 

375 

1/4"  U,S, 

0 

1 Dud,  1 

HO  240 

0.75 

2 

900 

1/4"  k.S. 

0 

1 Dud,  1 

HO  295 

0.36 

1 

191 

1/2"  1C.S. 

0 

HO 

165 

0.50 

1 

862 

1/2"  8TS 

0 

HO 

125 

0.29 

1 

900 

1"  STS 

0 

HO 

220 

0.40 

3 

900 

1-1/4"  STS 

0 

2 Duds,  ! 

L HO  215 

0.39 

Mi 

12,  It  is  recommended  thats 

A stronger  container  be  provided  for  the  spotting  charge  used 
to  indicate  fuze  action  in  future  hoavy  plate  penetration  tests. 
Breakage  of  the  container  and  the  consequent  loss  of  a large 
portion  of  tho  spotting  charge  resulted  in  the  production  of  such 
small  amounts  of  flamo  and  smoko  when  the  fuze  detonated  that 
observation  of  the  action  was  sometimes  questionable. 
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The  tests  upon  which  this  report  is  based  were  conducted  byt 
F.  W.  KASDORF,  Rocket  Battery  Officer 

Terminal  Ballistics  Department 

This  report  was  prepared  byt 

F.  W.  KASDORF,  Rocket  Battery  Officer 

Terminal  Ballistics  Department 

This  report  was  reviewed  byt 

R.  H.  LYDDANR,  Director  of  Research 

Terminal  Ballistics  Department 
W.  B.  ROBERTSON,  Lieutenant  Commander,  DSN 
Terminal  Ballistics  Officer 
Terminal  Ballistics  Department 
C.  C.  BRAMBLE,  Director  of  Research,  Ordnance  Group 


APPROVED  i J.  F.  BYRNE 
Captain,  USN 

Commander,  Naval  Proving  Ground 


Captain,  USN 
Ordnance  Officer 
By  direction 
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N '9-A31/.4  Date  Fired:  31  Jer.ua ry  1^53  CF^mr  riFO'tVATKN 

Functioning  of  XB-44A'  Dova-F'ize.  View;  Hd  3 - Dud  operation  of  fuze  #1*1 

*ft»;r  ;enetration  of  1-1/4"  STf  tar^ot , 0°  nfcl.  at  p4C'ft/fee.  Fuze  is  mounted 
in  tail  of  25Mi  C.F.  bo~h . F.mo-  e at  ta-gat  results  fror  def l&jret icn  of  •mburfF'C 
•’••■•pliant  upon  Impact  and  snilla^e  cf  blacb  powder  potting  cifge.  i 

Figure  1 
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NP9-63U5  Date  Fired;  3C  January  1953  S^CI'HITY  INFORMATION 

Functioning  T-cet  of  XB-44A  Dove  Fuse,  View.  fid  4 - Fuze  <?152,  oDe-at ion  125  ft. 
(C.29  sec.)  after  penetration  of  1/2"  fTF,  target,  C°  obi.,  at/862  ft/sec.  Flash 
iTmediately  ehind  target  originateo  fro n unbi  rned  propellant  in  "retro"  Tjotor. 
Fuze  spotting  charge  is  circled.  • ' • 

Figure  2 . ~ ‘ ' 
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NP9-63147'’-  Date  Fired : 31~3anua~y  1953  SECURITY  INFORMATION 

Functioning  Test  of  XB-44A  Dove  Fuze.  View;  Rd  6 - Fuze  #156  fired  from  NFC  5CO  ft 
launcher  in  25C#  G.P..  bomb  vs  1/4"  mild- steel  target  at  C°  obi.  Impact  velocity 
879  ft/aec.  Fuze  functioned  HO  with-  295  ft.  (C.36  sec.)  delay  after  impact,  out  of 
field'  of • view  of  camera,.'  Figure  4~ 
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NP9-6314B  Date  Fired :'J^r  January  1753  ' SEC-"7UTY  INF  CRM  ATI ON 

Functioning  Teat,  of  XB-44A  Dove  Fuze.  View:  Rd  7 - Fuze  #157  fired  from  RPG  50C  ft, 

launcher' in  25C#  C.P.  bomb  vs  \/j*n  mild  steel  target  at  C°  obi.  Impact  velocity 
*50  ft/sqc.  Fuze  diJ  not  function. 

~ -Figur-e— 5 • *, 
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